Results
General morphology. Body organized into head and trunk (Fig. 1c,d ). The cephalic shield (Fig. 2a) , with a short rostrum in the front, comprises four appendage-bearing segments. The eyes are not apparent. The trunk, like that of adult L. illecebrosa (Fig. 1a,b ), comprises 11 segments followed by a dagger-shaped terminal end piece, presumably the telson. There is no evidence of post-embryonic segment addition in megacheirans such as L. illecebrosa (contra (ref. 17) , their Figure 11 ).
SGA. The first post-ocular head segment bears a pair of uniramous SGA with a basal peduncle and distal multichela (claw) 10 comprising two and three elements, respectively (Fig. 2a) . The most distal finger (claw element 3) of the multichela carries a flagellum. Presumably the other fingers also had flagella, but these are not preserved (we cannot exclude the possibility that they only developed later in ontogeny, further differentiating larva and adult). Each of the articles of the preserved flagellum carries a short medio-distal seta (Fig. 2b) . Claw element 3 is about 840 mm long and about 140 mm wide at the base, that is, about six times as long as wide (Fig. 2c) . It bears a series of at least ten tiny spinelike armatures (o100 mm long) along its medial margin, about 50 mm apart (Fig. 2c,d ). These armatures point medially to mediodistally; successively more distal examples make a progressively lower angle with the claw element.
Biramous appendages. Each trunk tergite is associated with a pair of biramous appendages similar to those posterior to the SGA in the head. They consist of a basipod, which carries an elongate endopod medio-distally and a paddle-shaped bipartite exopod latero-distally, the latter bearing around 14 long setae along its lateral and distal margins (Fig. 2e,f) .
Discussion
We interpret the small specimen (YKLP 11084; Figs 1c,d and 2) described here as representative of L. illecebrosa based on: (i) the occurrence of associated adult specimens at the same locality; (ii) the overall morphology including the 11-segmented trunk and dagger-like terminal end piece; (iii) the morphology of the biramous appendages and (iv) the shape of the head shield with a pointed rostrum (Table 1 ; see also ref. 11). Furthermore, we interpret the new tiny specimen as a larval stage of L. illecebrosa as it possesses structures that are no longer present in the adult, that is, the spine-like armature on the SGA. These structures are interpreted as lost during ontogeny, a common characteristic of larval stages. These morphological differences indicate that larva (Figs 3 and 4) , which presumably corresponds to the separate claw element 4 in other leanchoiliids 9, 10 . This hook-like spine is absent in the larva but a longer seta inserts in the same position (Fig. 2d) . The base of the flagellum in the larva is only slightly narrower than claw element 3 and arises axially (Fig. 2c) . By contrast, the flagellum in the adult is much thinner than claw element 3 and arises laterally from this element (Fig. 3a,b )-a feature shared by all other leanchoiliids, where it is known 10 . In sum, the differences between the tiny and large morphs of L. illecebrosa suggest a different autecology for larva and adult. Extant arthropods have small cuticular sensory setae called sensilla that receive mechanical or chemical input from the environment 19 . The morphology of such sensilla is very similar in all arthropods: they are usually slender, delicate and always arise in a socket 19 . The spine-like armatures on the SGA of the L. illecebrosa larva, in contrast, are more robust and do not appear to articulate at the base. Although we cannot exclude a possible sensorial function for the armature, it seems more likely that these structures were involved in feeding. As this appendage was most likely used in grasping, it must have targeted different items than the adult. Given the separation between elements of the spine-like armature of about 50 mm, it may have trapped items down to this size, but at least objects in the sub-millimeter range. Such feeding may involve predation, but could include items such as foraminiferans or algae. It is not clear how food items were transported to the post-SGA appendages in either larva or adult 10 . The adult, in contrast to the larva, most likely caught significantly larger prey with the elongate distal claw element and the pronounced hook ( Fig. 4b; see also ref. 16 ). Thus, this represents the first evidence of pronounced niche differentiation in a Cambrian megacheiran.
The ontogeny of early crustaceans and even representatives of extant groups in the Cambrian is quite well known [20] [21] [22] [23] [24] , but evidence for larval stages of other arthropod groups remains rare.
Even trilobite ontogenies are known only on the basis of the dorsal hard parts (refs 25-27 and references therein). Our knowledge of the ontogeny of other Cambrian megacheirans is limited to Yohoia tenuis from the Burgess Shale 28 . Specimens of Y. tenuis range in length from about 6 to 20 mm. Here too the number of body segments remains the same and the only significant morphological change is in the great appendage. In contrast to L. illecebrosa, the appendage becomes more robust during ontogeny. Thus, niche differentiation seems to have been less pronounced in Y. tenuis than in L. illecebrosa. However, the largest known stage in Y. tenuis is only about three times as large as the smallest, whereas the larger specimens of L. illecebrosa are more than 4.5 times the size of the larva. Hence, the difference between unknown earlier larval stages and adult Y. tenuis may have been greater. This preliminary evidence suggests that niche differentiation may have been greater between the larvae of megacheiran species than the adults. Thus, the ecological niches of the larvae differed not only from that of the adult but also from those of the larvae of closely related species. This interpretation emphasises that the Cambrian ecosystem already included species with complex life cycles and distinct niche differentiation. 28 . Part and counterpart were projected onto each other to achieve a composite view of all the morphological detail available.
These specimens were documented as composite images under polarized light to enhance the contrast between specimen and matrix 30 .
Reconstructions. For the three-dimensional reconstructions in Fig. 4 , the freely available software Blender was used.
